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Unintentional Deaths from Carbon Monoxide Poisoning — 
Michigan, 1987-1989 


Deaths from unintentional carbon monoxide (CO) poisoning in the United States 
result primarily from exposure to motor-vehicle exhaust and occur more often during 
the cold months of the year and in northern and midwestern states (7-3 ). In Michigan, 
from 1987 through 1989, 103 deaths were related to unintentional CO poisoning. To 
identify approaches for prevention of unintentional CO poisoning in Michigan, the 
Michigan Council on Injury Control (MCIC) studied death records and medical exam- 
iner (ME) records to, determine the manner of deaths related to unintentional CO 
~9isoning in that state from 1987 through 1989. This report summarizes findings of the 
investigation. 

MCIC used the Michigan Department of Public Health’s statewide death registry to 
identify all death records from 1987 through 1989 with underlying cause of death 
listed as International Classification of Diseases, Ninth Revision (ICD-9) E codes 
868.0-868.9 (CO or other utility gas). MCIC then selected as cases Michigan residents 
who died in the state during 1987-1989 and whose cause of death was recorded as 
unintentional (i.e., not suicide or homicide). Deaths involving fires were excluded. 

A total of 121 deaths attributable to unintentional poisoning by CO or other utility 
gas were identified; records for each case were then requested from the county MEs. 
Of these, 22 were excluded, including nine that were associated with fires or mis- 
coded, eight that were identified by the ME as suicide, and four that occurred outside 
Michigan; for one case, no death record was found. Four additional deaths that fit the 
case definition but that did not appear on the original case list were identified; two of 
the four cases involved couples of whom only one of the pair appeared on the original 
list, and the remaining two cases were identified during a manual review of ME re- 
cords from a large urban county. 

Of the 103 deaths that were both unintentional (determined by review of the case 
report) and involved CO poisoning, 83 (81%) were among males. Exposure to motor- 
vehicle exhaust caused 69 (67%) deaths, and 34 (33%) were attributed to home- 
heating devices or other sources. 
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Motor-vehicle-related deaths occurred most often among persons aged 25-44 
years (4.3 per million population compared with 2.4 per million for all ages) and from 
September through April (78%) (Figure 1). Of the deaths attributed to motor-vehicle 
exhaust, 64% occurred in a closed garage; of the 49 persons tested for blood alcohol 
concentration (BAC), 35 (71%) had a BAC of 20.01 g/dL (Table 1). Of the 42 persons who 
were tested for drugs, five (12%) were positive. Of the deaths not related to motor 
vehicles, the rate was highest for persons aged 265 years (2.7 per million population 
compared with 1.1 per million for all ages); 87% of these deaths occurred during No- 
vember-—March. 

Reported by: MA Gregor, MHA, Michigan Council on Injury Control, Grand Rapids; G Van 
Amburg, MPH, Office of the State Registrar; JC Thrush, MPH, Injury Research and Control 
Section, KR Wilcox, Jr, MD, State Epidemiologist, Michigan Dept of Public Health. Air Pollution 
and Respiratory Health Br, Div of Environmental Hazards and Health Effects, National Center 
for Environmental Health, CDC. 

Editorial Note: In the United States, deaths attributed to unintentional CO poisoning 
decreased from 1979 through 1988 by approximately 63 deaths per year (from 1513 to 
878) (4). However, because CO is colorless, odorless, and nonirritating, its presence is 
not easily detected and remains a substantial health risk. Early symptoms of exposure 
include headache, dizziness, weakness, nausea, visual disturbances, and confusion; 
with prolonged exposure, coma and death may result (4-6). 


FIGURE 1. Deaths from carbon monoxide (CO) poisoning,* by month and source of 
exposure — Michigan, 1987-1989 


18 
17 7 
161 @ Motor-vehicle related a 
154 ‘ 
144 Heating related 
13; 
12: 


114 
ii! | 








4 








a 
































O-NWAUTONWO 





























Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Montht 


*Of the 103 deaths from CO poisoning during 1987-1989, three did not involve motor vehicles 
or heating systems. 


Three-year total. 
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TABLE 1. Number of persons who died from motor-vehicle-related carbon monoxide 
poisoning, by circumstance of death and blood alcohol concentration of deceased — 
Michigan, 1987-1989 





20.10% and 
Circumstance 0.00% 0.01%-0.09% 20.10% drugs* Unknown Total 
Sleeping or sitting in vehicle 4 3t 13 0 11 31 
Working on vehicle 6t 4 6 1 7 24 
Couples parking or 
sleeping in vehicle 2 5 1 





0 10 


2 
Other 2 0 0 0 2 4 


Total 14 12 20 3 20 69 





+Person tested positive for alcohol and other drugs in either blood or urine. 
Includes one person with a positive test result for drugs in blood. 


The findings in this study underscore the seasonal patterns in unintentional CO- 
related deaths and the predominance of deaths related to exposure to motor-vehicle 
exhaust (7-3). In Michigan, most of these motor-vehicle-related deaths occurred in a 
closed garage, suggesting that many persons may not be aware of the danger of CO 
exposure. In addition, the findings indicate an increased risk for motor-vehicle-related 
deaths for young persons and an increased rate of death from other CO sources (e.g., 
faulty home-heating systems) for older persons. 

Public health measures to prevent death from unintentional CO poisoning have in- 
cluded improvements in home-heating appliances and their installation and main- 
tenance, stricter occupational exposure standards, improvements in ventilation in 
new buildings, prevention education, and improvements in treatment for acute poi- 
soning such as the use of hyperbaric oxygen. Further educational efforts should be 
directed toward young drivers, particularly males, and toward the elderly or others 
living in homes with possibly obstructed chimneys and old heating systems, including 
homes that use butane and kerosene space heaters, wood stoves, and charcoal grills. 
In addition, the relation between alcohol consumption and risk for CO poisoning, es- 
pecially motor-vehicle-related risk, should be emphasized in driver’s education 
courses and other programs. 

Recent advances in technology have improved the effectiveness of CO detection 
devices in preventing unintentional CO poisoning. Older CO detection devices meas- 
ured only CO concentration; however, newer CO detection devices are able to 
measure cumulative CO exposure, which is a more useful measure of health risk. Un- 
derwriters Laboratories has recently implemented a standard (UL 2034) for certifying 
CO detectors for home use (7). 


References 
1. Cobb N, Etzel R. Unintentional carbon monoxide-related deaths in the United States, 1979- 
1988. JAMA 1991;266:659-63. 
2. Baron RC, Backer RC, Sopher IM. Unintentional deaths from carbon monoxide in motor vehicle 
exhaust: West Virginia. Am J Public Health 1989;79:328-30. 
3. Baron RC, Backer RC, Sopher IM. Fatal unintended carbon monoxide poisoning in West Virginia 
from nonvehicular sources. Am J Public Health 1989;79:1656-8. 
. Thom SR, Keim LW. Carbon monoxide poisoning: a review. Clinical Toxicology 1989;27:141-56. 
.CDC. Carbon monoxide levels in indoor tractor-pull events—Manitoba, Canada. MMWR 
1990;39:743-5. 
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FIGURE I. Notifiable disease reports, comparison of 4-week totals ending Novem- 
ber 21, 1992, with historical data — United States 


DISEASE DECREASE INCREASE CASES CURRENT 
4 WEEKS 


Aseptic Meningitis 1,181 
51 
1,564 
1,044 
367 
59 
84 
88 
34 


Encephalitis, Primary 
Hepatitis A 

Hepatitis B 

Hepatitis, Non—A, Non-B 
Hepatitis, Unspecified 
Legionellosis 

Malaria 

Measles, Total 
Meningococcal Infections 
Mumps 

Pertussis 

Rabies, Animal 


Rubella 


0.0625 0.125 0.25 0.5 1 2 


Ratio(Log Scale)* 
INN) BEYOND HisTORICAL LimiTs 


*Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — cases of specified notifiable diseases, United States, 
cumulative, week ending November 21, 1992 (47th Week) 





Cum. 1992 |_cum. 1992. 





AIDS* Measles: imported 

Anthrax indigenous 
Botulism: Foodborne Plague 

Poliomyelitis, Paralytic’ 
Psittacosis 

Brucellosis ‘ Rabies, human 

Cholera Syphilis, primary & secondary 
Congenital rubella syndrome Syphilis, congenital, age < 1 year! 
Diphtheria Tetanus 

Encephalitis, post-infectious Toxic shock syndrome 
Gonorrhe: 439,310 Trichinosis 

H. philus infl (invasive disease) 1,161 Tuberculosis 

Hansen Disease 135 Tularemia 

Leptospirosis 43 Typhoid fever 

Lyme Disease 7,233 Typhus fever, tickborne (RMSF) 

















*Updated monthly; last update October 31, 1992. 

Four cases of suspected poliomyelitis have been reported in 1992; 6 of the 9 suspected cases with onset in 1991 were confirmed, 
and 5 of the 8 suspected cases with onset in 1990 were confirmed; all were vaccine associated. 

SReports through second quarter 1992. 
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TABLE Il. Cases of selected notifiable diseases, United States, weeks ending 
November 21, 1992, and November 23, 1991 (47th Week) 


Encephalitis Hepatitis (Viral), 
ree | 2S Post-in- a B | NAN | Unspect — 
Cum. Cum. | Cum.]| Cum. Cum. 
1992 1992 1992 | 1992 1992 
UNITED STATES 103 18,776 13,427 650 
NEW ENGLAND - 23 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 


MMWR 


November 27, 1992 


November 21, 1992, and November 23, 1991 (47th Week) 





Measies (Rubeola) 
Indigenous imported* 


Menin- 
gococcal 





Reporting Area 


Infections 


Mumps 


Pertussis 


Rubella 





Cum. 
1992 
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1992 | 1992 
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1992 | ras 
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1992 
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1982 | Som 
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1991 
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UNITED STATES 
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56 


2 128 


13 
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*For measles only, 


N: Not notifiable U: Unavailable t international 


imported cases include both out-of-state and international importations 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
November 21, 1992, and November 23, 1991 (47th Week) 





a Toxic- Typhus Fever 
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rime 8 hii _ Shock : ula (Tick-borne) 
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TABLE Ill. Deaths in 121 U.S. cities,* week ending 


November 21, 1992 (47th Week) 





All Causes, By Age (Years) 





Reporting Area 





75.44] 1-24 | <1 
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Boston, Mass. 
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Lowell, Mass. 
Lynn, Mass. 

New Bedford, Mass. 
New Haven, Conn. 
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S. ATLANTIC 
Atlanta, Ga. 
Baltimore, Md. 
Charlotte, N.C. 
Jacksonville, Fla. 
Miami, Fla. 
Norfolk, Va. 
Richmond, Va. 
Savannah, Ga. 
St. Petersburg, Fla. 
Tampa, Fila. 
Washington, D.C. 
Wilmington, Del. 
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“Mortality data in this table are voluntarily reported from 121 cities in the United States, most of which have populations of 100,000 or 
more. A death is reported by the place of its occurrence and by the week that the death certificate was filed. Fetal deaths are not 


included. 


jPneumonia and influenza. 


Because of changes in reporting method: 
counts will be available in 4 to 6 week: 


Total includes unknown ages. 


U: Unavailable 


is in these 3 Pennsylvania cities, these numbers are partial counts for the current week. Complete 
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6. Meredith T, Vale A. Carbon monoxide poisoning. Br Med J 1988;296:77-8. 
7. Underwriters Laboratories. UL 2034: Standard for single and multiple station carbon monoxide 
detectors. 1st ed. Northbrook, Illinois: Underwriters Laboratories, Inc, April 30, 1992. 


Topics in Minority Health 





Trends in Years of Potential Life Lost Before Age 65 
Among Whites and Blacks — United States, 1979-1989 


The reduction of preventable deaths among minority populations in the United 
States is a national health objective for the year 2000 (7). One measure used to assess 
progress toward this objective is years of potential life lost before age 65 (YPLL-65), 
which measures the impact of deaths occurring in years preceding 65 years of age and 
emphasizes the effects of deaths among younger persons (2). This report compares 
trends in YPLL-65 among U.S. whites and blacks from 1979 through 1989. 

To assess these trends, race- and sex-specific YPLL-65 rates for death from all 
causes were calculated for 1979 through 1988 and combined with recently available 
data on YPLL-65 in 1989 (3). The contributions of specific causes of death in 1979 and 
1989 were analyzed among white and black males and females. Other racial/ethnic 
groups were not examined because of limitations in comparable census information. 

From 1979 to 1989, the rate of YPLL-65 (per 1000 population) decreased for white 
males (from 76.3 to 65.3 [14.4%]) and white females (from 39.7 to 34.0 [14.4%]) (Fig- 
ure 1). For blacks, the YPLL-65 rate decreased from 1979 through the mid-1980s, then 
began to increase. For black males, the rate decreased from 142.1 in 1979 to a low of 


FIGURE 1. Rates* of years of potential life lost before age 65, by sex and race — 
United States, 1979-1989" 
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121.7 in 1984 and increased to 141.8 in 1989; for black females, the rate decreased 
from 79.2 in 1979 to a low of 68.9 in 1985 and increased to 74.3 in 1989 (Figure 1). 

Among white males, unintentional injuries were the leading cause of YPLL-65 in 
both 1979 and 1989, followed by diseases of the heart, malignant neoplasms, and sui- 
cide; in 1989, human immunodeficiency virus (HIV) infection replaced homicide as the 
fifth leading cause of YPLL-65 (Table 1). In 1989, among black males, homicide re- 
placed unintentional injury as the leading cause of YPLL-65, and HIV infection matched 
malignant neoplasms as the fourth leading cause of YPLL-65 (Table 1). Among white 
females, the relative ranking of four leading causes of YPLL-65 remained unchanged 
from 1979 to 1989: malignant neoplasm was the leading cause, followed by uninten- 
tional injuries, diseases of the heart, and suicide; in 1989, homicide replaced 
cerebrovascular diseases as the fifth leading cause of YPLL-65 (Table 1). Among black 
females, the relative ranking of the first four leading causes of YPLL-65 remained un- 
changed frorn 1979 to 1989; malignant neoplasm was the leading cause, followed by 
diseases of the heart, unintentional injuries, and homicide; in 1989, HIV-associated 
deaths replaced cerebrovascular disease as the fifth leading cause of YPLL-65. 

In 1989, the YPLL-65 rate ratio for males compared with females was 1.9 both for 
whites and for blacks (Table 1). The YPLL-65 rate ratio for blacks compared with whites 
was 2.2 for both males and females in 1989; from 1979 to 1989, the rate ratio of YPLL- 
65 for blacks compared with whites increased by 10% among females and 16% among 
males. 

Reported by: Applications Br, Div of Surveillance and Epidemiology, Epidemiology Program 
Office; Office of the Associate Director for Minority Health, Office of the Director, CDC. 

Editorial Note: This report indicates an increasing disparity in early death between 
whites and blacks in recent years. The greatest disparities in rates (as reflected by rate 
ratios) are for homicide, HIV infection, and cerebrovascular disease. These race- 
specific differences in rates and rank ordering of causes of YPLL-65 may reflect, in 
part, differences in socioeconomic status and health-care access and use (4,5 ). 


TABLE 1. Rates* of years of potential life lost before age 65 (YPLL-65) for whites and 
blacks, by sex and by selected causes of death — United States, 1979 and 1989 





White males Black males Whitefemales Black females 
Cause of death (ICD-9' Code) 1979 1989 1979 1989 1979 1989 1979 1989 


All causes (total) 76.3 65.3 142.1 141.8 39.7 34.0 79.2 74.3 
Unintentional injuries 

(E800-E949) 21.0 14.6 23.3 19.2 6.6 ‘ 7.5 6.5 
Malignant neoplasms 

(140-208) 9.3 8.4 11.6 11.1 8.6 t 9.5 9.3 
Diseases of the heart 

(390-398, 402, 404-429) 12. 8.7 15.9 4.0 4 9.1 7.9 
Suicide (E950-E959) 4. 5.2 3.6 3.9 1.6 é 0.9 0.7 
Homicide and legal 

intervention (E960-£978) 3. 2.8 22.1 : 1.0 r 4.7 4.7 
Human immunodeficiency 

virus infection (042-044) — 3.9 — : — . a 2.8 
Cerebrovascular diseases 

(430-438) 1.9 0.9 . 1.5 ; 4.0 2.3 
Chronic liver disease and 

cirrhosis (571) 3.0 1.4 6.0 : ’ y ! 1.2 











*Per 1000 population. 
International Classification of Diseases, Ninth Revision. 
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YPLL-65 is a summary measure of premature mortality (i.e., deaths among persons 
aged <65 years) and contrasts with crude mortality statistics that are dominated by 
deaths among the elderly (2). Overall, white/black differences in YPLL-65 are consis- 
tent with other measures of death (e.g., life expectancy, crude mortality, and 
age-specific mortality) (6). With the exception of suicide, death rates (including YPLL- 
65) are higher for blacks than whites for the leading causes of death. 

Although summary measures are used commonly for making general comparisons 
between groups, one limitation of summary measures is their potential to mask vari- 
ation within populations. For example, while death rates are higher for blacks than 
whites in each age group <65 years, rate ratios vary substantially by age (6). Public 
health response to excess mortality may thus require analysis of age-specific rates for 
different conditions. 

Several approaches have been outlined to reduce premature mortality among tar- 
geted populations. For example, CDC has recently developed a framework to assist 
communities in the design, implementation, and evaluation of programs to prevent 
youth violence; the framework includes approaches to restrict access to firearms and 
teach nonviolent conflict resolution.* HIV-prevention programs must address cultural 
and socioeconomic factors such as poverty, underemployment, and poor access to 
the health-care system; CDC supports community-based organizations in the opera- 
tion of HIV-prevention programs (7 ), works with health departments, and funds local 
and national minority organizations involved in HIV-prevention programs. To lower 
risk from cerebrovascular disease in blacks, the National Institutes of Health has rec- 
ommended steps to reduce hypertension and obesity (8 ). Finally, the Secretary's Task 
Force on Black and Minority Health has recommended that research and intervention 
programs be targeted to the specific needs and characteristics of minority communi- 
ties (4). 


References 

1. Public Health Service. Healthy people 2000: national health promotion and disease prevention 
objectives—full report, with commentary. Washington, DC: US Department of Health and Hu- 
man Services, Public Health Service, 1991; DHHS publication no. (PHS)91-50212. 

. CDC. Premature mortality in the United States: public health issues in the use of years of po- 
tential life lost. MMWR 1986;35(no. 2S). 

. NCHS. Health, United States, 1991. Hyattsville, Maryland: US Department of Health and Human 
Services, Public Health Service, CDC, 1992; publication no. (PHS)92-1232. 

. US Department of Health and Human Services. Report of the Secretary’s Task Force on Black 
and Minority Health. Washington, DC: US Department of Health and Human Services, 1985. 

. American Medical Association Council on Ethical and Judicial Affairs. Black-white disparities 
in health care. JAMA 1990;263:2344-6. 

. NCHS. Advance report of final mortality statistics, 1989. Hyattsville, Maryland: US Department 
of Health and Human Services, Public Health Service, CDC, 1992. (Monthly vital statistics report; 
vol 40, no. 8, suppl 2). 

. CDC. HIV/AIDS prevention: facts about HIV/AIDS and race/ethnicity. Atlanta: US Department 
of Health and Human Services, Public Health Service, 1992. 

. National Institutes of Health. Detection, evaluation, and treatment of high blood pressure. Be- 
thesda, Maryland: US Department of Health and Human Services, Public Health Service, 1988; 
NIH publication no. 88-1088. 


*The Prevention of Youth Violence: A Framework for Community Action is available free from 
the National Center for Injury Prevention and Control, CDC, Mailstop F-36, 4770 Buford High- 
way, NE, Atlanta, GA 30341-3724; telephone (404) 488-4646. 





892 MMWR November 27, 1992 


The Morbidity and Mortality Weekly Report (MMWR) Series is prepared by the Centers for Disease 
Control and Prevention (CDC) and is available on a paid subscription basis from the Superintendent of 
Documents, U.S. Government Printing Office, Washington, DC 20402; telephone (202) 783-3238. 

The data in the weekly MMWA are provisional, based on weekly reports to CDC by state health 
departments. The reporting week concludes at close of business on Friday; compiled data on a national basis 
are officially released to the public on the succeeding Friday. Inquiries about the MMWR Series, including 
material to be considered for publication, should be directed to: Editor, MMWR Series, Mailstop C-08, Centers 
for Disease Control and Prevention, Atlanta, GA 30333; telephone (404) 332-4555. 





Director, Centers for Disease Control and Prevention Editor, MMWR Series 
William L. Roper, M.D., M.P.H. Richard A. Goodman, M.D., M.P.H. 
Deputy Director, Centers for Disease Control Managing Editor, MMWR (weekly) 
and Prevention Karen L. Foster, M.A. 
Walter R. Dowdle, Ph.D. Writers-Editors, MMWR (weekly) 
Director, Epidemiology Program Office David C. Johnson 
Stephen B. Thacker, MD. M.Sc. Barbara J. Reynolds, M.A. 
Caran R. Wilbanks 
Editorial Assistant, MMWR (weekly) 
Darlene D. Rumph 











wU.S. Government Printing Office: 1993-733-131/67045 Region IV 





ssoursng /81WO 
40 LN3WLYvd3a0 


ODES ESF) BIeAUg 10) Ayjeueg 
eeeoe eBu0ey ‘equepy 

(90D) uonusAesg pue 
04jU07) eseesig 40) S18}U87) 
BHAIBS YYCOH I/GQNd 
S30IAN3S NVWNH GNV Hi1V3H 


LL08-€6 (905) “ON YOReNIGNd SHH 








8Z-D ‘ON HuMed 
909/SHd 
VW SSV1>-LSul 


Givd $334 B IDVLSOd 


yD 
® 
2. 
n 
- 
=. 
Cc 
Cc 
Ss. 
° 
3 
Cc 
&. 
=) 
© 
v 
® 
3 
3 
= 
3 
ac) 
=. 
=] 
_ 
x 
a 
ie] 
2 














